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Abstract. Many scientists around the world became interested in the U.S. Long Term Ecological
Research (U.S. LTER) Network’s research model during the 1990s and began to develop LTER and Long
Term Socio-ecological Research networks in their own countries. These local networks, including the U.S.
LTER Network, were loosely federated in 1993 to form the International Long Term Ecological Research
(ILTER) Network, a “network of networks.” Although the first 10 yr of ILTER Network activities were lar-
gely supported by funds from the U.S. National Science Foundation, the ILTER Network had transformed
into a robust, self-sustaining entity by 2006 following a two-year strategic planning process. The goal of
the ILTER Network is to improve understanding of how pressures such as climate change and land use
affect global ecosystems in order to inform solutions to current and future environmental problems. To ful-
fill this mission, the ILTER Network fosters collaborations among member scientists to extend the scope of
their research across disciplinary boundaries and across more of the ILTER’s 600+ research sites. The ILTER
Network also has many long-term data sets that are freely available for use by students, scientists, and pol-
icymakers all over the world. In this collection of papers, we consider how the ILTER Network has been,
and will be, leveraged by U.S. researchers to advance understanding of ecological and socio-ecological sys-
tems around the globe.
Key words: collaboration; Everglades; information management; international; International Long Term Ecological
Research; Long Term Ecological Research; Long Term Socio-Ecological Research; National Science Foundation; network;
Special Feature: International LTER.
Received 6 October 2016; revised 13 December 2016; accepted 13 December 2016. Corresponding Editor: Debra P. C.
Peters.
Copyright: © 2017 Vanderbilt and Gaiser. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
 E-mail: krvander@fiu.edu
INTRODUCTION TO THE SPECIAL
INTERNATIONAL LONG TERM
ECOLOGICAL RESEARCH NETWORK ISSUE
The U.S. Long Term Ecological Research Network:
a model for research
Long-term ecological research provides valu-
able data to test hypotheses about the drivers
of ecosystem transformation. In 1980, the U.S.
National Science Foundation (NSF) responded to
the need for more long-term studies by creating
the U.S. Long Term Ecological Research (U.S.
LTER) Network (Callahan 1984). Today, the U.S.
LTER Network has grown to encompass 25 sites
in ecosystems that include forest, grassland,
desert, agricultural, freshwater, arctic, coastal,
marine, and urban environments. Each site gath-
ers long-term data on five core processes: primary
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production; cycling of organic matter; spatial and
temporal distributions of populations; inorganic
nutrient cycling; and patterns of disturbances.
U.S. LTER sites are networked to facilitate the
synthesis of these thematically similar data sets
across sites in order to detect generalizable eco-
logical theory (Hobbie et al. 2003). The value of
long-term data has continued to grow as time ser-
ies reveal how climate change and other anthro-
pogenic pressures drive and interact with
ecosystem change, and particularly as the need to
mitigate these changes becomes more urgent
through impacts on ecosystem services.
The need for long-term research is not limited to
the United States, and NSF also facilitated the
development of long-term research programs
around the world. The International Long Term
Ecological Research (ILTER) Network was for-
mally created in 1993 at an International Summit,
hosted by the U.S. LTER Network, which was
attended by representatives of 16 countries (Not-
trott et al. 1994). Many participating researchers
already had long-term data collection efforts
underway at multiple sites (Risser 1991), and these
scientists embraced the idea of linking sites at the
country level and international level to form a “net-
work of networks.” By 1998, several local LTER
Networks were forming (e.g., in Mexico, Ceballos
et al. 1998; Taiwan, King 1998; and Poland, Prus
and Perzanowski 1998). Regional ILTER networks
have also been organized (e.g., LTER Europe, Mirtl
2010; East Asia-Pacific, Kim 2012; Africa; North
America; and Central-South America; Fig. 1).
Many early ILTER Network activities were dri-
ven by the U.S. LTER through supplement grants
from NSF. For 3 yr, NSF assigned a program offi-
cer to the LTER Network Office (the centralized
office in charge of U.S. LTER outreach) to help cat-
alyze ILTER activities (French 1998a). Delegations
of U.S. scientists visited emerging networks (Sprott
1996a), and reciprocal visits by international scien-
tists to U.S. LTER sites were also made (Sprott
1996b). U.S. researchers attended regional ILTER
meetings (Sprott 1995, French 1998b). Several infor-
mation management workshops were organized
in the United States and abroad by U.S. informa-
tion managers to share basic U.S. LTER informa-
tion management strategies (Acevado 1998, Brunt
1998, Michener 2002). Publication of ILTER
research was supported by U.S. LTER resources
(e.g., Lajtha and Vanderbilt 2000) to strengthen
nascent ILTER networks. NSF supported travel by
U.S. LTER students to Asian LTER sites (French
1998c, Sherrod 1999), and for students from Tai-
wan and Japan to travel to sites in the U.S. LTER
(Vanderbilt 1998). The LTER Network Office pub-
lished a catalog of ILTER Networks in 2000 (Gosz
et al. 2000).
The role of the U.S. LTER Network in the
ILTER Network changed as the ILTER Network
Fig. 1. Forty countries are organized into five regional International Long Term Ecological Research (ILTER)
Networks.
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matured. The first non-U.S. ILTER chairperson
was elected in 2002. Beginning in 2003, NSF
funded a two-year strategic planning effort so
that the ILTER Network could establish a more
sustainable structure less reliant on U.S. funds. A
new system of ILTER governance was put in
place when the ILTER Network adopted a new
strategic plan in 2006 (Hamburg and Bourgeron
2006). Standing committees (Executive, Coordi-
nating, Science and Programming, Information
Management, Public Policy, and Fundraising and
Marketing) were created and the ILTER Network
became a legal entity, facilitating dues payment
by member networks (Kaufman and Anderson
2006). The ILTER Network thus transitioned
from a satellite of the U.S. LTER to an autono-
mous, self-sufficient international organization
with increased capacity to contribute to global
research. U.S. scientists and students are pre-
sently participating in ILTER-sponsored research
initiatives led by domain experts from around
the world (e.g., Shibata et al. 2014).
The ILTER Network: a platform for collaboration
Having grown from a loose federation of inde-
pendent national networks into a body that is
engaged in coordinated international research,
the ILTER Network now offers its members
expanded research opportunities. The ILTER
Network differs from many other global net-
works in that members engage in long-term, site-
based ecological research. ILTER researchers can
extend the scope of their research to sites that are
located in many more ecosystems than are repre-
sented in one country’s LTER Network alone.
ILTER sites provide a rich suite of long-term, co-
located interdisciplinary data sets on climatic,
hydrological, biogeochemical, and other environ-
mental variables that provide context for new
studies (Haase et al. 2016). To help researchers
find sites with the characteristics they need for
their research, the ILTER Network has developed
a new database that describes the ecosystem,
infrastructure, and available data sets from sites
within the ILTER Network (Peterseil 2016;
https://data.lter-europe.net/deims/site/search).
International Long Term Ecological Research
scientists can benefit from working with col-
leagues from around the world who have different
research perspectives, social cultures, and knowl-
edge bases. Many ILTER sites, for instance, have
an extensive history of human habitation, and
socio-economic and ecological site dimensions
have been integrated into the Long Term Socio-
Ecological Research (LTSER) concept (Singh et al.
2010). Several ILTER networks have established
LTSER platforms (Mirtl 2010, Arnas et al. 2016)
which are different than traditional LTER sites,
such as those in the United States, which often
consist of a relatively homogeneous habitat type
with limited human disturbance. LTSER plat-
forms, in contrast, may be thousands of square
kilometers in size with a substantial human popu-
lation and wide range of ecosystems and land-use
patterns. The long-term nature of LTSER platforms
allows for the establishment of trust relationships
between scientists and local stakeholders that sup-
port transdisciplinary research (Maass et al. 2016).
LTSER researchers cooperate across institutional
and disciplinary divides, synthesizing long-term
monitoring, historical research, forecasting, and
scenario building activities to provide knowledge
that supports ecosystem sustainability (e.g., deliv-
ery of ecosystem services; Dick et al. 2016, Forsius
et al. 2016) and informs policy (e.g., critical loads
of nitrogen in Europe; Dirnb€ock et al. 2014). Scien-
tists from LTSER platforms and LTER sites build
diverse, synergistic international research teams
with members who have a wide range of research
expertise on many ecosystems and social systems.
The ILTER Network’s bottom-up governance
style encourages scientist engagement. The ILTER
Network provides a framework for connecting
researchers and would-be collaborators. Teams of
ILTER scientists can self-organize and deploy
research projects as they wish. The First ILTER
Open Science Meeting, held October 9–14, 2016,
in Skukuza, Kruger National Park, South Africa,
brought together LTER and LTSER scientists from
throughout the world to share their ideas and find
new research partners. The ILTER’s “Nitrogen Ini-
tiative” (Shibata et al. 2014) is an example of a
research project that arose from a groundswell of
interest by participants in annual ILTER science
meetings.
ILTER member networks are committed to free
and open data sharing (Vanderbilt et al. 2010) to
support science at all levels. For data to be shared,
it must be discoverable, and the ILTER informa-
tion management community grappled with how
to develop an ILTER data repository. Limited
ILTER funds made it desirable to use existing
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infrastructure, and the ILTER information man-
agement community identified DataONE, a dis-
tributed network of data centers (Michener et al.
2011), as the mechanism to expose ILTER data. In
order for ILTER metadata and data to be ingested
by DataONE, the metadata must conform to a
structural and content standard known as the
Ecological Metadata Language (EML; Fegraus
et al. 2005). Workshops have been held through-
out the ILTER Network to train scientists to docu-
ment their data using EML (Porter et al. 2007,
FRIM CCU 2012). Once documented in EML and
entered into an international repository such as
the Knowledge Network for Biodiversity (https://
knb.ecoinformatics.org/), ILTER data and meta-
data are harvested into DataONE where they can
be queried by location, taxon, creator, DOI, and
data attribute, among other characteristics. The
DataONE portal offers a wealth of ILTER data for
anyone to use.
The U.S. LTER as a member of the ILTER
Network
The US National Science Foundation invested
significant resources between 1993 and 2006 in
the establishment of the ILTER Network. Since
2006, many U.S. LTER scientists have also
received supplements to their LTER grants for
ILTER-related activities. In this special issue, we
consider the return on NSF’s investment in the
ILTER Network by exploring how past, present,
and anticipated future interactions of U.S. scien-
tists with other ILTER members enrich research
perspectives and opportunities (Fig. 2).
Since the inception of the ILTER Network, U.S.
scientists and students have capitalized on the
existence of the ILTER Network by connecting
with researchers working in similar ecosystems
in other countries to evaluate how ecosystem
processes compare across locations (e.g., Vander-
bilt 2002, Holub et al. 2005, Lin et al. 2006, Bow-
man et al. 2008). The first paper in this issue
presents a case study examining how the com-
parison of the iconic ecosystem of the Florida
Coastal Everglades LTER with similar coastal
wetlands elsewhere in the world has informed
general ecosystem paradigms. Results of long-
term studies from the Caribbean and Australia
have shed light on puzzling Everglades phenom-
ena such as the “upside-down estuary” and
“productivity paradox” (Gaiser et al. 2015).
U.S. LTER information managers have formed
very productive partnerships with other ILTER
information managers. They have synergized with
scientists and each other to promote data sharing,
the use of common information management tools
throughout the ILTER, and development of a mul-
tilingual data catalog. The second paper in this
issue focuses on ILTER information management
collaborations, where information managers have
responded to ILTER Network needs through
bottom-up, self-organized, and collectively funded
trainings and workshops (Vanderbilt et al. 2015).
This grass-roots approach to developing tools for
use in an international context may be a model
for other groups in an era of dwindling resources.
Looking into the future, many possibilities for
U.S. scientists to leverage the ILTER Network
Fig. 2. U.S. scientists today can capitalize on the National Science Foundation’s investment in the establish-
ment and early growth of the International Long Term Ecological Research (ILTER) Network.
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can be envisioned. In the third paper, by focusing
on the role that the ILTER Network can play in
global phenology research, the authors provide
another example of how ILTER research, when
coordinated across many different ecosystems
and locations, can shift disciplinary theoretical
paradigms. The authors review what is known
about controls on plant phenology, discuss new
technological developments in the field, and
assert that the ILTER Network is an ideal plat-
form for implementing these technological
advances to yield comparable data across many
ecosystems (Tang et al. 2016).
Together, the three papers in this special issue
demonstrate that, through investment in the
ILTER Network, NSF helped create a valuable
framework for producing generalizable science,
replicable models for information sharing, and
addressing critical questions about environmen-
tal change across the globe. U.S. LTER scientists
have leveraged, and will continue to benefit
from, research opportunities made possible by
membership in the ILTER Network.
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